Summary. Reproduction in female tenrecs was studied on Praslin Island ( 4\ s=deg\ 20\ m=' \ S, 55\ s=deg\ 45\ m= ' \ E) 
Introduction
Reproduction within members of the Family Tenrecidae (Insectívora) has been studied in only a few species (for review, see Eisenberg & Gould, 1970; Harrison & Weir, 1977; Nicoli, 1982) . Like other tenrecs which have been studied, the largest species, Tenrec ecaudatus, breeds during the austral summer wet season in Madagascar, where most species are endemic. After a gestation of about 60 days, birth in the tenrec coincides with the January peak in rainfall and lactation is completed within 28-32 days (Eisenberg & Gould, 1970) . Anoestrus follows and the tenrecs fatten rapidly to enter 6-month seasonal hypothermia (Rand, 1935; Eisen berg & Gould, 1970) .
in the tenrec is amongst the largest recorded for mammals : up to 40 unimplanted blastocysts or up to 32 fetuses per female (Bluntschli, 1938) have been observed in Madagascar, and 25-32 young have been seen foraging with an adult female (Kaudern, 1914; Petter & Petter-Rousseaux, 1963) .
This study was carried out in the Seychelles Islands where the tenrec was introduced about 100 years ago (Racey & Nicoli, 1984) . Annual cycles in thermorégulation, activity and reproduction are similar to those of tenrecs in Madagascar, but occur 1 month earlier in the Seychelles (Nicoli, 1985) . Breeding in the Seychelles also occurs throughout the year although most births coincide with the wet season peak in food supply (Nicoli, 1985) . Materials and Methods This study was carried out on Praslin Island (4°20'S, 55°45 ) in the Seychelles, and extended from November 1977 to September 1980. A total of 89 females comprising up to 5 adults each month were collected randomly at night in the forest habitats of Praslin Island. Immature females included in the collection were examined in the same way as were adults, but are not used in this study. Tenrecs were killed by ether inhalation or intra-cardiac pentobarbitone sodium. The females' toothwear was scored on a scale of 1-6 corresponding with increasing wear, giving an estimate of age for females which lived for up to 3 years (Nicoli, 1982 Fig. 9 ). It appears that the theca becomes progressively perfused by blood, the cells are loosened, and the basement membrane gives way to allow the granulosa to extrude into the periovarian space, carrying the oocyte.
Spermatozoa were abundant in the vagina, uterine horns, oviducts and the periovarian space when developing ovarian follicles were abundant and relatively small CL which were not covered by an epithelial membrane were present. The greatest accumulation of spermatozoa occurred where they clustered within folds of the oviduct wall, with their heads against or in contact with the wall, and the tails extending into the lumen of the oviduct (PI. 2, Fig. 10 Fig. 7) . 320. Fig. 9 (Text-fig. 3 ). Percentage survival of the implanted embryos at the time of dissection also declined with toothwear (Text- fig. 3 ), although some females with advanced toothwear were clearly capable of maintaining all implanted fetuses up to the time of dissection.
Discussion
Extensive ramification of rete ovarii in the tenrec is similar to that in a related species, H. semispinosus (Landau, 1938) . Cysts in these structures do not appear to obstruct reproduction in the tenrec studied here. Byskov (1974) proposed that the rete ovarii are necessary for follicular formation in mice, and similar extensive rete ovarii may be associated with the abundance of primordial follicles in tenrecs (T. ecaudatus). Further facilitation of ovulation of large numbers of oocytes may result from the deep invaginations in the ovary surface. Similar ovarian architecture in the plains viscacha, Lagostomus maximus, probably facilitates polyovulation (Weir, 1971a) .
The relatively small size of the mature follicle in the tenrec (see comparative data in Brambell, 1956 ) may also be associated with polyovulation, but is clearly related to the absence of an antrum, a feature which characterizes at least two other tenrecs, 5. setosus and H. semispinosus (Strauss, 1938 (Strauss, , 1939 . As increase in size of the follicle to its maximum occurs as a result of antrum formation in typical mammals (Harrison & Weir, 1977) , these tenrecs do not conform to the general correlation between maximum follicle size and body mass (Parkes, 1931 ; Harrison, 1962) . Other exceptions include the plains viscacha, and elephant shrews (Macroscelididae, Elephantulus). Small follicles with small antra in the plains viscacha are probably adaptations to ovulating 200-800 ova at each oestrus (Weir, 1971a) . Similarly, mature follicles and antra in species of elephant shrews with high ovulation rates are smaller than those in other macroscelidids which have lower ovulation rates (Tripp, 1971) . It would be of great interest in this context to examine ovaries of some oryzorictine and potamogaline tenrecs which bear small litters. Cohen (1969) proposed that polyovulation occurs so that selection of the most viable embryos can take place, but if this is true, it is surprising that it has arisen in so few mammals (Weir, 1971a ). Cohen's (1969) proposal is less applicable to the tenrec than to other polyovulators (Tripp, 1971 ; Weir, 1971a, b) because losses between ovulation and implantation are relatively small compared to those in elephant shrews and the plains viscacha. Similarly, the restrictions in implantation sites together with regular fetal loss in elephant shrews and the plains viscacha (Tripp, 1971; Weir, 1971a, b) , and similar post-natal wastage imposed by the number of nipples in polyovulating marsupials (Hill, 1910; Hartman, 1929) contrast with apparent lack of space restrictions and regular fetal loss in the tenrec.
In the tenrec, litter size is related to the number of oocytes which are shed, and polyovulation therefore may increase the number of conceptuses. Polyovular follicles in other species are usually observed in immature individuals (Hartman, 1926; Kent, 1959 Kent, , 1960 Kent, , 1962 Bodemer & Warnick, 1961a, b; Leach & Conaway, 1963; Collins & Kent, 1964; Shehata, 1974) . Kent & Mandel (1968) suggest that polyovular follicles and polynuclear oocytes are abundant immediately following the period when circulating oestrogens are at their lowest level. Oocytes probably fail to be separated by epithelial cells and a basement membrane during formation of primordial follicles, because they are closely-packed (Harrison & Weir, 1977 (Allen, Brambell & Mills, 1947) , and in only 3 of several hundred white-tailed deer pregnancies (Hesselton, Tanck & Rice, 1964; Hesselton, 1967 (Strauss, 1938 (Strauss, , 1939 and the short-tailed shrew, Blarina brevicauda (Pearson, 1944) . As spermatozoa are capable of penetrating the loosening theca of mature follicles, they may also continue penetration through the weakening basement membrane to the granulosa, and eventually reach the oocyte. Alternatively, spermatozoa may achieve access to the preovulatory oocyte by penetrating through the granulosa directly if the granulosa gradually exudes through a rupture in the basement membrane.
Extrusion of the granulosa is a precursor to the formation of everted CL, which occurs in all tenrecs so far examined (Strauss, 1938 (Strauss, , 1939 . While eversión occurs in a number of other insectivores (Dryden, 1969; Tripp, 1971) , it is uncommon in other orders. The CL is double the size of the mature follicle in the tenrec, but is relatively small compared to those of other mammals of similar size (see Brambell, 1956 ). The small size of CL may be related to polyovulation, as Tripp (1971) observed an inverse relationship between CL size and their mean abundance in the ovaries of several species of elephant shrews. In addition, intraovarian fusion of CL may be a result in part of their close proximity. It is of interest that fusion of CL is also common in certain soricids in which these structures have everted (e.g. Price, 1953; Dryden, 1969; Dryden & Pucek, 1976) . Spatial variation in both résorption sites and the occurrence of fetal runts in the tenrec contrasts with the distribution of résorption sites (Tripp, 1971 ; Weir, 1971b) or fetuses (McLaren & Michie, 1959; Barr, Jensh & Brent, 1969; McKeown, Marshall & Record, 1976) in other species so far examined. Likely factors accounting for such variation in the tenrec include variable numbers of fetuses associated with each arterial branch to the uterus, local variations in endometrium quality arising from the effects of previous pregnancies, and errors in fetal genotype. A high rate of résorption occurred in the early phase of implantation, suggesting that interchange through the placenta was insufficient as fetal demands increased with mass. In addition, the relative size of the placenta accounts for 41% of variation in fetal survival in the tenrec, with smaller mean placental size being associated with lower survival (Nicoli, 1985) . The placenta can influence the quality and ratio of nutrients through its ability to synthesize amino acids, lipids and other compounds, including hormones which may influence maternal metabolism (Szabo & Grimaldi, 1970; Burd et ai, 1975; Jones, 1976) . Whatever reasons are invoked, the observed variation in fetal weight of up to 273% is unusually high. For 2 other tenrec species, Echinops telfairi and S. setosus, there is slightly lower variation in neonate weights, and in the former at least, the smaller individuals die within the first week of birth (Gould & Eisenberg, 1966; Godfrey & Oliver, 1978) . Differential fetal growth and survival may lead to selection of the most viable embryos. Selection acting on conceptuses is suggested by the spatial irregularity in résorption sites, the occurrence of runts, and the striking variation in fetal weight. This may be linked with the tenrecs' ability to be heterothermic, with periods of shallow torpor during pregnancy causing variation in gestation length at least in the tenrec (Nicoli, 1983) , and perhaps also in two other species, E. telfairi and S. setosus (Eisenberg, 1975) .
The litter size of tenrecs in the Seychelles is relatively large amongst mammals, ranging up to 13 young (Nicoli, 1982) , but is apparently lower than in Madagascar. Reliable comparative data (Kaudern, 1914; Rand, 1935; Bluntschli, 1938) (Bluntschli, 1938) , and litters of 19-32 foraging juveniles have been recorded (Kaudern, 1914; Bluntschli, 1938; Petter & Petter-Rousseaux, 1963) . MacArthur (1972) has suggested several reasons for populations on small islands having reduced reproductive rates. In addition, the Seychelles hot, humid rainforest environment results in smaller seasonal fluctuations in food supply (Nicoli, 1985) than those occurring in Madagascar. This is likely to provide less energetic scope for reproduction over carrying capacity of the environment. If this is an important factor determining litter size in the tenrec, litter size in Madagascar rainforest should be smaller than in drier woodland on the same island. The embryo counts of 8 females collected in Madagascar rainforests were 15-1 ± 2-5 (s.e.m.) (Kaudern, 1914; Bluntschli, 1938 (Rand, 1935) , suggesting that litter size is smaller in rainforests.
